Anisomycin inhibition of estradiol-induced and progesterone-facilitated luteinizing hormone surges in the immature rat.
These studies were designed to examine the effect of anisomycin, a potent and reversible inhibitor of protein synthesis with low systemic toxicity in rodents, on induction of luteinizing hormone (LH) surges by estradiol and their facilitation by progesterone. Immature female rats that received estradiol implants at 0900 h on Day 28 had LH surges approximately 32 h later (1700 h on Day 29). Insertion of progesterone capsules 24 h after estradiol led to premature (by 1400 h) and enhanced LH secretion. Protein synthesis was inhibited by 97%, 95%, 47%, and 16% in the hypothalamus-preoptic area (HPOA) and by 98%, 87%, 35%, and 0% in the pituitary at 30 min, 2 h, 4 h, and 6 h after s.c. injection of anisomycin (10 mg/kg BW), respectively. A single injection of anisomycin at 0, 3, 6, 9, 12, 24, 27, or 30 h after estradiol treatment significantly lowered serum LH levels at 32 h. The effect of injecting anisomycin at 0, 24, or 27 h was overridden by progesterone treatment at 24 h, but LH secretion was delayed serum LH levels were basal (10-30 ng/ml) at 1400 h but elevated (500-800 ng/ml) at 1700 h. Complete suppression of LH surges in estradiol-plus-progesterone-treated rats was achieved with 2 injections of anisomycin on Day 29 at 0900 h and again at 1200 h or 1400 h. Further experiments were designed to examine proteins that might be involved in anisomycin blockade of progesterone-facilitated LH surges. Intrapituitary LH concentrations at 1700 h on Day 29 were 70-80% higher (102 +/- 12.5 micrograms/pituitary) in rats that received 2 injections of anisomycin than in vehicle-treated controls (58.5 +/- 7.7 micrograms/pituitary). There were no significant effects of anisomycin on cytosol progestin receptors in the HPOA (7.1 +/- 1.5 fmol/tissue, anisomycin; 7.2 +/- 0.3, vehicle) or pituitary (8.3 +/- 1.3 fmol/tissue, anisomycin; 11.7 +/- 2.9, vehicle) at this time. The concentration of pituitary gonadotropin-releasing hormone receptors (GnRH-R), however, was significantly lower after anisomycin (265 +/- 30 vs. 365 +/- 37 fmol/mg protein) treatment. These results suggest that both estradiol-induced and progesterone-facilitated LH surges involve protein synthetic steps extending over many hours. Blockade of progesterone-facilitated LH surges by anisomycin appears to be due primarily to an effect on release of LH to which lowering of GnRH-R levels may contribute.